INTRODUCTION {#sec1-1}
============

Emphysematous pyelonephritis (EPN) is a rare but serious necrotizing infection of the kidney, associated with the presence of gas in the kidney and peri-renal tissue. The most common pathogens are *Escherichia coli* and *Klebsiella pneumonia*.\[[@ref1][@ref2][@ref3]\] There are several risk factors for EPN; notably poorly controlled diabetes mellitus and urinary tract obstruction being the most common.\[[@ref1][@ref3]\] EPN is usually seen in the native kidneys and has been reported infrequently in functioning renal allografts. There are only three case reports of EPN in failed renal allografts in the English literature.\[[@ref4][@ref5][@ref6]\] We report a case of a 60-year-old diabetic male with multiple co-morbidities who presented with EPN in failed renal allograft, was treated with intravenous antibiotics for 3 weeks followed by allograft nephrectomy. He was stable postoperatively but died due to cardiac complications likely secondary to poor baseline cardiac function.

CASE REPORT {#sec1-2}
===========

A 60-year-old gentleman with insulin dependent diabetes mellitus and failed renal allograft on maintenance hemodialysis was transferred to our tertiary care center with fever, diffuse abdominal pain, an elevated white blood cell count and a computed tomographic (CT) scan eliciting the presence of air in his failed renal allograft. He had long complex medical history, with focal segmental glomerulosclerosis that resulted in end-stage renal disease in the 1990s and developed dilated cardiomyopathy in the mid-1990s. He had bilateral radical nephrectomies for kidney cancer (right side in 1997, left in 1999). There was no evidence of metastatic spread from kidney cancer. In 2001, he received deceased donor renal transplant; at this point, he had worsening left ventricular function, an ejection fraction of 25% and severe mitral regurgitation. In 2004, he developed acute renal failure secondary to a transplant ureteric stricture and underwent balloon dilatation and insertion of a stent. This failed and subsequently he underwent transplant ureterectomy and pyelovesicostomy of allograft with psoas hitch of the bladder. At this time, the allograft function was normal. In 2009, he suffered myocardial infarction and was treated with medical therapy without revascularization. However, his transplant failed, he became anuric and was started on hemodialysis and put on deceased donor transplant wait list. In 2012, he was admitted to the Intensive Care Unit (ICU) at a secondary care center with hypoglycemia, fever, non-ST-elevation myocardial infarction (NSTEMI) and in-hospital arrest. There was significant hepatomegaly, likely secondary to venous congestion from right-sided heart failure. He had elevated white blood cell count, and the blood culture grew *Bacteroids*. He received ciprofloxacin and metronidazole. A CT scan of the abdomen and pelvis was then performed \[[Figure 1](#F1){ref-type="fig"}\], revealing locules of gas in failed renal transplant consistent with EPN. He had no history of foley\'s catheterization or recent urologic instrumentation. He was started on piperacillin-tazobactam to broaden his antibiotic coverage and transferred to our tertiary care institution 3 weeks after his admission for allograft nephrectomy.

![Noncontrast computed tomography scan of the patient at presentation showing gas in the renal parenchyma of allograft (white arrows)](UA-8-111-g001){#F1}

After hemodynamic stabilization, an emergent subcapsular nephrectomy was performed. Intraoperatively, necrotic kidney with pus was encountered. There was no significant blood loss, and postoperatively patient was transferred to ICU, considering his poor cardiac function. He was stable over next few days but died on the 4^th^ postoperative day due to myocardial infarction. Histopathology revealed a necrotic kidney with acute inflammation and total effacement of the kidney architecture.

DISCUSSION {#sec1-3}
==========

EPN is an infrequent infection in renal allografts and has been rarely reported in nonfunctioning renal allografts.\[[@ref4][@ref5][@ref6]\] The present case is the fourth report on EPN in failed renal allograft. Two of the other cases had EPN after the embolization of failed but symptomatic renal allograft.\[[@ref4][@ref6]\] One other and the present case presented with symptoms of severe sepsis.\[[@ref5]\] The pathogenic organisms were coagulase negative *Staphylococcus aureus*\[[@ref5]\] and *Bacteroides*\[[@ref4]\] in two including present case and one\[[@ref6]\] did not report the pathogenic organism. In the present case, blood culture grew *Bacteroides* and was thought to be causing EPN. Urine culture was not performed, as the patient was anuric. All the other three patients of EPN in failed renal allograft recovered after having emergent nephrectomy. The present case was stabilized initially with antibiotics, underwent nephrectomy and was recovering well from the surgical point of view but died of myocardial infarction on postoperative day 4. Poor baseline cardiac function, recent NSTEMI, multiple co-morbidities along with sepsis probably contributed to this outcome. In total, there are 25 cases of EPN in renal allografts reported in English literature and majority of them had diabetes (83%) as a risk factor.\[[@ref1][@ref2]\] *E. coli* and *Klebsiella* were the most commonly isolated organisms.\[[@ref1][@ref2]\] On the other hand, patients with EPN in failed allograft had different infective organisms; coagulase negative *S. aureus* in one and *Bacteroides* in two. The source of infection in these cases was probably hematogenous rather than urinary infection.

There are multiple staging systems described in literature for management of EPN,\[[@ref1][@ref3][@ref7]\] with the one by Huang and Tseng being used most frequently\[[@ref3]\] \[[Table 1](#T1){ref-type="table"}\]. There series did not include EPN in renal allografts. Subsequently Al-Geizawi *et al*. proposed staging system for EPN in renal allografts along with treatment recommendations\[[@ref1]\] \[[Table 2](#T2){ref-type="table"}\]. As the destruction of renal parenchyma is a major factor in deciding treatment, this staging may not apply to the present case, as the preservation of renal function is not a concern in failed renal allograft.

###### 

Classification system of emphysematous pyelonephritis (Huang and Tseng\[[@ref3]\])
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###### 

Staging system for emphysematous pyelonephritis in renal allografts (Al-Geizawi *et al*.\[[@ref1]\])
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Co-morbidities play a crucial role in patient recovery after successful nephrectomy for EPN, as reported by Arai *et al*.\[[@ref8]\] They performed successful nephrectomy for EPN in renal allograft leading to improvement of sepsis and disseminated intravascular coagulation. Unfortunately, patient died of fulminant hepatic insufficiency 25 days after the surgery.

In the present case, patient underwent allograft nephrectomy 3 weeks after the initial admission, but his poor baseline cardiac function and recent NSTEMI likely contributed to mortality. Delay in the diagnosis and treatment could have also contributed to this unfavorable outcome. All the patients with EPN in failed renal allograft (4/4 including present case) have undergone nephrectomy as the treatment option with other three recovering normally. The scarcity of this disease process, combined with a lack of published literature has prevented definite treatment guidelines to be established. Based on limited literature evidence, prompt nephrectomy seems to be a reasonable treatment for EPN in failed renal allografts. Further studies need to be done to establish the optimal role and timing of treatment, as well as validate existing proposed staging systems.
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